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Abstract 
When imagining a perfect home, many people visualise a tree-lined, leafy neighbourhood; 
and a road that only has a few parked cars. But how much value are people really willing to 
assign to having more street trees and fewer parked cars? This computer-based experiment, 
with 281 participants recruited from Leiden University, aimed to answer this question by 
using four photographs of street scenes with different architectural styles and digitally 
modifying them to manipulate the number of street trees and parked cars. Each photograph 
was presented to participants on a computer screen in random order, with a random number of 
trees and cars in the street. Participants were asked to rate the neighbourhood, the perceived 
crowdedness and two prospective properties in the photograph in terms of attractiveness, 
estimated sale price and estimated income of the current owner, emulating the stated 
preference method of price estimation. Analyses using multilevel modelling found that 
participants estimated approximately 5% higher prices for properties when there were trees in 
the street, as well as rating the neighbourhood as more attractive. Both the neighbourhoods 
and the properties were rated worse when the street was overfull with parked cars. A positive, 
curvilinear relationship was found between the number of parked cars and perceived 
crowdedness. The data were consistent with the hypothesis that neighbourhood appraisal 
partially mediates the relationship between trees and price estimation, as well as the 
hypotheses that crowdedness and neighbourhood appraisal completely mediate the 
relationship between trees and property affect. 
Keywords: trees, cars, house, price, street, photograph, neighbourhood 
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The Influence of Trees and Cars on House Prices 
When looking for a new home, most prospective buyers will not only consider the 
inside features of the house but also its location and surrounding environment attributes, the 
neighbourhood, nearby parks and spaces, and the city as a whole (Bonaiuto & Alves, 2012). 
In fact, the quality of the neighbourhood can be more important than the quality of the 
dwelling (Clark, Deurloo & Dieleman, 2006). Luttik (2000) investigated the effect of various 
environmental factors on house purchasing behaviour in the Netherlands and found that in 
Apeldoorn, homebuyers were willing to pay 8% more for a house that had a view of a park; 
whereas in Leiden, traffic noise decreased the house price by 5% (Luttik, 2000).  
Growing urban populations lead to city expansion, often on green areas, much to the 
detriment of the physical and mental health and wellbeing of city-dwellers, which ultimately 
also poses added financial burdens, as reduced well-being leads to reduced productivity 
(Robertson & Cooper, 2011). Luttik (2000) puts the argument forward that if such 
environmental factors’ effects on house prices can be quantified using a model, then it can be 
used as stronger justification in policy-making processes to ensure that green spaces are given 
sufficient attention and protection.  
Following from Luttik’s argumentation, this study will investigate the influence of two 
environmental features in particular: the number of street trees and the number of parked cars 
on the estimated sale price of houses, as well as some potential mediators including 
‘crowdedness’ and ‘neighbourhood appraisal’. This study follows from Stamps’ (1997) study 
where pictures of streets in San Francisco were digitally modified to experimentally 
investigate the “effects of trees, cars, wires and building façades on preferences for residential 
blocks” (p. 81). 
In order to review the scientific literature on street trees, we will begin by looking at 
the benefits of urban vegetation in general; which typically also includes shrubs, ground 
vegetation, parks, among others. Urban vegetation is referred to in the literature by a wide 
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variety of terms such as ‘urban green space’ and ‘urban natural environments’, among several 
other word combinations. However, given that these terms are highly interrelated, these terms 
may be used interchangeably; and urban street trees will be the instrumental representation of 
urban greenery in this study. 
Urban Vegetation’s Benefits to the Urban Environment 
A wide variety of literature (e.g. Van den Berg, Hartig, & Staats, 2007 and Smardon, 
1987) provide for a plethora of reasons as to why an urban environment with sufficient 
vegetation is beneficial to and preferred by that environment’s residents. These benefits can 
be divided into three subsets: the physical, the psychological and the economic.  
Physical benefits of urban vegetation. Urban trees have the ability to stabilise the 
surrounding microclimate by providing shade, wind reduction and glare reduction (Smardon, 
1988). Forests are generally considered to narrow the temperature range in the air and 
increase humidity (Oke, Crowther, Mcnaughton, Monteith & Gardiner, 1989). This is done by 
providing shade when it is hot and sunny and by breaking the wind when it is cold, also 
leading to reduced heating and air-conditioning costs; which is what McPherson (1994) found 
in the year 1991 in Chicago City where increasing tree cover by 10% (corresponding to about 
three trees per building) reduced “total heating and cooling energy use by 5 to 10%[annually] 
($50 to $90 [per dwelling unit])” (p. 95). 
Furthermore, trees are known to improve the air quality by absorbing carbon dioxide 
(Kiran & Kinnary, 2011) – a contributor to global warming as a greenhouse gas, and 
ultimately climate change (Solomon, Plattner, Knutti, & Friedlingstein, 2009). The 
improvement to air quality is not limited to the outdoors or to carbon dioxide, as Maher, 
Ahmed, Davison, Karloukovski and Clarke (2013) found that even a single line of young trees 
lining a street reduced the presence of particulate matter inside adjacent buildings by more 
than 50%. Furthermore, Nowak (1994) found that: “trees in the City of Chicago (11 percent 
tree cover) removed an estimated 15 metric tons (t) of carbon monoxide (CO), 84 t of sulphur 
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dioxide (SO2), 89 t of nitrogen dioxide (NO2), 191 t of ozone (O3), and 212 t of particulate 
matter less than 10 microns (PM 10)” (p. iii). This removal of harmful particulates is done by 
tree leaves, whose aerodynamically rough surfaces capture the particulates (Maher et al., 
2013). Furthermore, Nowak (1994) found that the value of this pollution removal was $1 
million per year to the city of Chicago, which is unsurprising as the WHO’s assessment, “Air 
quality guidelines” (2006), identifies the most common air pollutants as particulate matter, 
ozone, nitrogen dioxide and sulfur dioxide; and states that air pollutants have a range of 
negative health outcomes ranging from the subclinical to the life-threatening. In fact, the 
WHO calculated that “in 2012 around 7 million people died - one in eight of total global 
deaths – as a result of air pollution exposure” (“7 million premature deaths,” 2014). In a more 
specific finding, Lovasi, Quinn, Neckerman, Perzanowski and Rundle’s (2008) found that 
children living in areas with more street trees had a much lower prevalence of asthma in their 
study. 
 The evidence is clear, that urban vegetation brings forth several physical benefits to a 
community: improved physical health, improved air quality, and the mitigation of climate 
change - quite possibly the most prominent global challenge of our time. 
Perceptual and psychological benefits of urban vegetation. Urban vegetation 
benefits include not only the physical, but also the psychological and perceptual. 
Aesthetics. Urban vegetation is often used as a means of hiding unsightly objects in 
the environment (Smardon, 1988). For example, a line of trees is often used to partially block 
the view of a car park. Vegetation can also be used as a screen for privacy, for example 
hedges in the front garden to prevent people from looking into the front window. As well as 
being used to block ugly sights, urban vegetation can improve the aesthetics of the 
environment as plants are widely perceived as inherently beautiful. People enjoy visually 
admiring natural vegetation in a number of ways, from inspecting growth progress; watching 
trees swaying in the breeze; appreciating the vegetation structure, form and foliage; as well as 
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observing the change of vegetation over the seasons (Smardon, 1988). This natural attraction 
to natural green things is possibly driven by ‘biophilia’ (Grinde & Patil, 2009) – “The innate 
tendency to focus on life and lifelike processes” (Wilson, 1984). The ‘biophilia’ hypothesis 
stipulates that humans prefer to pay attention to and affiliate with natural life and this can 
partly explain why prospective home-buyers would also prefer houses with urban vegetation.  
Cross-Cultural: Feng shui. As the biophilia hypothesis suggests, preference for 
vegetation is not particular to any specific era or culture; as studies have shown that home-
buyers in many cultures place a lot of emphasis on the presence of urban vegetation. For 
example, Wu, Yau, and Lu (2012) explain the basic tenets of Feng-Shui policy and how these 
principles are given considerable attention by Chinese homebuyers when choosing a home. 
One of the most important aspects of a home is the “External Geographical Environment”, 
under which some of the many important attributes identified include ‘Water’, ‘Avoiding 
Strong Wind’ and ‘Exposure to Sun’. Interestingly, the presence of trees is related to these 
named attributes, as trees are a symbol of the presence of sufficient ‘water’ and ‘sun 
exposure’; as well as a provision of protection from wind (as pointed out by Smardon, 1988). 
This highlights the importance of the natural surroundings of a residence from ancient and 
spiritual perspectives and suggests that such preference for trees is appreciated by a variety of 
cultures and in a variety of eras. 
Smell. At a more perceptual level, Smardon (1988) writes about the ‘appealing and 
stimulating’ scents and aromas that trees and vegetation diffuse into the air; and he provides 
the iconic example of the nostalgia evoked by the scent of pine trees after rainfall. 
Sound. Urban vegetation brings forth pleasing sounds to the urban environment, for 
example rustling leaves, creaking branches, and birds chirping in the trees (Smardon, 1988). 
Furthermore, a recent study found that under certain circumstances, urban vegetation can 
reduce noise pollution in an urban environment, for example in the form of ‘green roofs’ (Van 
Renterghem & Botteldooren, 2008). 
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Memory. Smardon (1988) also writes of how urban vegetation brings pleasant visual 
diversity to an urban environment and how greenery surrounding a building enhanced the 
ability of individuals to remember it. 
Social aspects. Smardon (1988) writes about the social functions a tree can provide 
from children using trees for playing, climbing and hiding; to adults who sit and relax under 
trees to have picnics, watch wildlife such as squirrels and birds; as well as using trees to dry 
laundry, among several other uses. 
Symbolism of urban vegetation. Another vital psychological benefit of urban 
vegetation is the symbolic value of urban vegetation as a representation of the natural world 
(Smardon, 1988). Furthermore, many trees are also representative of the history, heritage and 
culture of the local environment and so hold much affective and identity-related value to a 
place. 
Emotional and restorative benefits. Urban vegetation is not just visually appealing 
but it also invokes positive emotional responses, as Smardon (1988) explains with Ulrich’s 
(1979) early finding that natural views (i.e. views with vegetation) lead to reduced feelings of 
fear and heightened levels of emotions such as affection and elation. Urban views, on the 
other hand, lead to increased negative feelings such as anxiety and sadness. Ulrich et al. 
(1991) also found that stressed individuals who encounter a non-threatening natural 
environment will experience reduced stress and feel ‘restored’ by that nature. Again, an urban 
or human-made environment will have the opposite effect.  
This finding should not come as a surprise as most people seem to be well aware of 
the restorative feeling attained from nature - for example, a survey conducted in The 
Netherlands showed that 95% of the respondents believed that a visit to nature is a useful way 
of obtaining relief from stress (Frerichs, 2004). 
Of course, experiencing a natural environment is not the only way to feel less stressed; 
but as Staats, Jahncke, Herzog, and Hartig, (2016) found, participants considered visiting a 
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park the most restorative activity, in comparison to other activities such as sitting in a café, 
walking in a shopping mall, or walking in a busy street; regardless of their attentional fatigue 
level (need for restoration) or whether they were accompanied by a friend or not. This, 
alongside Taylor, Wheeler, White, Economou, and Osborne’s (2015) finding that increased 
density of urban street trees was associated with lower prescription rates of anti-depressants in 
London, highlights how vital urban green spaces are and how irreplaceable they are for their 
stress-relieving potential. The need for urban vegetation is especially great since: “Mental 
disorders account for one of the largest and fastest growing categories of the burden of disease 
with which health systems must cope, often accounting for a greater burden than 
cardiovascular disease and cancer” (OECD, 2016). So, as Hartig and Kahn (2016) point out, if 
architects gain better understanding of the psychological benefits of the natural experience, 
they can design our urban environments to incorporate more greenery in their plans, leading 
to improved mental health among future residents.  
Physical health. As already mentioned, urban vegetation has a considerable number of 
physical health benefits. However, Ulrich’s (1984) landmark discovery that hospital patients 
who had views of trees in their window had “significantly shorter post-operative hospital 
stays, had far fewer negative evaluative comments in nurses’ notes, and tended to have lower 
scores for minor post-surgical complications”, demonstrates that the improved physical health 
observed in humans as a result of vegetation is not only due to the physical improvements in 
the air quality, but also due to the psychological benefits, which, in turn, leads to improved 
immunity and coping. 
Neighbourhood satisfaction. Hur, Nasar, and Chun (2010) found that a 
neighbourhood’s ‘vegetation rate’ was indirectly related to the overall neighbourhood 
satisfaction. As discussed earlier, the quality of neighbourhood is a big factor in house 
selection (Clark et al., 2006), so it is quite feasible that a street with a lot of vegetation is 
perceived as a more pleasant neighbourhood.  
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Economic benefits of urban vegetation. Clearly, there is a wide range of benefits 
that urban vegetation brings to individuals and society. But the question remains, can these 
benefits be accounted for financially? Smardon (1988) writes in his paper that the economic 
benefits of urban vegetation have already been quantified and there is evidence to suggest that 
“appraisers and property owners pay more for certain property with trees and adjacent to 
urban parks and open space areas” (p. 86). This premium was found to be as high as 12% for 
developed residential lots (Payne, 1973; Payne & Strom, 1975; Morales et al., 1976). This 
finding robustly exemplifies, in monetary terms, the categorical preference for houses close to 
urban vegetation. Further, to narrow the focus onto the economic benefits of trees in 
particular, Pandit, Polyakov, Tapsuwan, and Moran (2013) found that in Perth, street trees in 
front of a house could increase property value by a median of AU$16,889; where the median 
house price was AU$395,000 – equivalent to approximately 4%. Donovan and Butry (2010) 
found that in Portland, street trees added an average of “$8870 to the price of a house, which 
represents 3.0% of median sales price” (p. 81). Anderson and Cordell (1988) found that in 
Athens, Georgia, USA single-family residences with an average of five trees in their front 
gardens were associated with a 3.5-4.5% increase in sales price, in comparison to houses 
without trees. Anderson and Cordell (1988) compare their findings to the 7% increase found 
by Payne (1973) and the 6% increase found by Morales (1976) and ultimately conclude: “An 
estimate of 5% as the average value that trees may add to a single-family residence is in line 
with research using both direct and statistical strategies for controlling comparability” (p. 
163). Regardless of what the exact percentage increase is, the evidence is clear in suggesting 
that street trees make adjacent properties financially more valuable. 
Street Trees and its Relation to House Prices 
Hitherto, several studies have shown that street trees add value to properties. This 
study intends to go further by investigating the nature of the relationship between street trees 
and house prices. Although it is established that the relationship is positive, few studies have 
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closely examined the shape of the relation. Jiang, Li, Larsen and Sullivan (2014) found in 
their study that urban tree cover density had a positive linear relationship with self-reported 
stress recovery. On the other hand, Anderson and Cordell (1988) discuss Payne and Strom’s 
(1975) paper on the effect of trees on the value of undeveloped land, where varying tree cover 
densities of 0, 33, 67 and 100% were used. Payne and Strom found that 67% added the most 
value to the property, particularly when the trees where evenly distributed across the property, 
rather than arranged in clumps.  
It will be interesting to see whether this study will also find a linear relationship 
between street tree density and house prices, or whether there is an optimal level of density, 
after which adding trees does not contribute to the property value. This study would be the 
first to examine this particular relationship in such a manner; as well as examining the 
relationship in combination with the number of parked cars in the street. 
Cars1 
Number of parked cars. The number of parked cars in a street influences how the 
neighbourhood is perceived. Isaacs’s (2000) study on the aesthetic experience of urban 
pedestrian places gives strong evidence that pedestrians prefer streets with less traffic and 
fewer parked cars. Urban residents in Jurkovič’s (2014) study reported that parked cars 
impeded their usage of open public places. Mullan (2003) studied the perceptions of 
adolescents in Cardiff, UK who reported that the street in front of their home was always full 
of parked cars, and found that they “were less likely to consider that the local area was a good 
place in which to grow up, as a safe place in which to walk alone after dark, as a safe place for 
children to play outside, as a place with good parks, playgrounds and play spaces, or as a 
place where they could ask for help or a favour from neighbours. They were also less likely to 
feel safe, generally, and more likely to view the area as having a lot of litter on the streets and 
footpaths” (p. 354). This correlational study cannot be used to draw conclusions about causal 
mechanisms but it is in line with logical expectations that a street full of parked cars is likely 
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to offer less space for children to play safely; and Hunter and Baumer’s (1982) finding that 
urban residents who do not feel socially integrated to the neighbourhood fear crime more 
when there is more street traffic. It is also in line with Jacobsen’s et al. (2000) finding that a 
high number of parked cars can be dangerous for children because car drivers will be less 
likely to see children between parked cars. 
Optimal proportion of parked cars. Having too many parked cars on the road is not 
only unappealing in terms of safety and aesthetics but it is also unappealing for car users who 
need to find a regular place to park their car. Shoup (1994) refers to traffic engineers who 
commonly prescribe the optimal ratio between parked cars and vacant parking spaces as 6:1 
(i.e. that of seven spaces, six should be filled). This ensures that car parking space wastage is 
minimised as well as ensuring that drivers can find spaces efficiently, and not waste time by 
“cruising” and causing congestion. However, this functional optimum may not be so 
important to homebuyers. Homebuyers will have less interest in minimising the number of 
unused parking spots because they will welcome the extra space on the street, for reasons 
mentioned earlier. Therefore, it is more reasonable to presume that residents would prefer as 
few parked cars on the street as possible. However, it is difficult to predict what the shape of 
this relationship will be, as it is not necessarily linear. 
Too few parked cars. There are speculative reasons to suppose that a street without 
any parked cars is not desirable for homebuyers either. These include the possibility that a 
lack of cars is perceived as a sign that the street’s residents cannot afford to own cars, and 
therefore the neighbourhood is poor or deprived. It may also give a feeling that the 
neighbourhood is deserted and therefore unsafe. However, previous literature has not closely 
examined this, and so this study has an opportunity to discover something new, if a non-linear 
relationship is found between the number of parked cars and house price. 
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Crowdedness 
As urban populations grow, urban compactness can be seen as an attractive solution 
because “In social terms, compactness is also believed to increase social cohesion, equity, and 
accessibility (Duany et al., 2000; Krier 1998). Furthermore, compact cities are considered 
economically viable because infrastructure, such as roads and street lighting, can be provided 
cost-effectively per capita” (Van den Berg et al., 2007, p. 81). 
On the other hand, living in an increasingly compact environment is not always 
attractive, particularly if the perception of crowdedness becomes salient. Bonnes, Bonaiuto, 
and Ercolani (1991) found that increased crowding is an important salient factor in predicting 
decreased residential satisfaction in the urban environment. However, since Van der Meer et 
al. (2011) found (as cited by Bonaiuto & Alves, 2012): “wide streets, greenery, and a fewer 
number of parked cars decrease the perception of crowding among residents” (p. 233), more 
trees and fewer cars probably lead to a residential neighbourhood being perceived as less 
crowded, and therefore potentially increase residential satisfaction. Hence, one can conceive 
that on streets where residents perceive high levels of crowdedness, adding trees and urban 
vegetation could help in reducing the perception of crowdedness. Of course, another possible 
strategy to reduce the feeling of crowdedness is to reduce the number of parked cars, although 
this may be more challenging as it would involve changing attitudes and behaviours, as well 
as increasing the provision of alternative transportation methods. Both of these strategies 
could be useful tools for town-planners who need to plan for areas with high population 
density.  
In an urban environment where the perceptions of high levels of crowdedness is 
salient, there may be a stronger desire to live on a street with ample parking space and 
numerous street trees, in comparison to a city where there are low perceptions of 
crowdedness. Therefore, properties that are in streets with fewer parked cars and more trees 
would probably be rated as more attractive, as well as more expensive by the general public; 
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as they would feel less crowded in these streets. Therefore, it can be conceived that 
crowdedness is a mediator in our hypothesised model that fewer parked cars and more street 
trees lead to higher property evaluations. 
Can trees and parked cars compensate for each other? Another theoretical 
question to be addressed is whether the undesirable impression of a neighbourhood and 
property caused by a large number of parked cars can be compensated by high street tree 
density alone. And the opposite: can a lack of street trees be compensated by ample parking 
space? Compromise certainly seems to be feasible, as these environmental attributes are 
probably not the highest of priorities for homebuyers, and so they would be willing to afford 
some leeway. On the other hand, a complete lack of parking space may exclude homebuyers 
who definitely require parking space. This experiment will be in a unique position to explore 
this question, as two separate attributes are manipulated together in a single experiment, 
across a variety of different architectural styles. 
Experimental Design 
In order to determine the difference in price people are willing to pay for houses with 
various levels of street tree density and number of parked cars, the literature suggests two 
prominent methods: the ‘stated preference’ and the ‘revealed preference’ (Jim & Chen, 2006). 
The ‘stated preference’ is typically derived from asking individuals directly, especially via 
surveys and experiments, on what they think the value is. ‘Revealed preference’ is often 
referred to as the ‘Hedonic Pricing Method’, whereby the price of a house is estimated by 
using several attributes to create a mathematical model, based on data from real transactions 
from the market. This method - as used by Garrod and Willis (1992) - typically includes many 
characteristics and attributes, and requires the data to include at least several hundred 
transactions. There are advantages and disadvantages of both methods but this study will 
focus on the ‘stated preference’ method by the use of experiments. These experiments hope to 
test the hypotheses drawn from the reviewed literature, which are as follows. 
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Hypothesised Models 
Model 1. As found by Pandit et al. (2013), as well as many others, street trees add 
value to a property and so my first hypothesis is: 
Hypothesis 1: Street Tree Density is positively related to House Evaluation and this 
relation is linear.  
This relation is predicted to be linear, as Jiang et al. (2014) found a linear relationship 
between tree cover density and stress recovery.  
Findings such as Mullan (2003) and Jurkovič (2014) suggest that a high number of 
parked cars in the street are not desirable and so: 
Hypothesis 2: The Number of Parked Cars in the Street is negatively related to House 
Evaluation and this relation is linear. 
As there is no previous evidence to suggest that the relationship is curvilinear, I would 
parsimoniously predict that the relationship is negatively linear. However, there is scope for 
curvilinear, with a point of inflection near the functional optimal ratio of 6:1 (parked cars to 
vacant spaces), or 86%, as described in Shoup (1994). Above this ratio, more parked cars may 
lead to a sharper decrease in house price, as finding a parking place becomes exponentially 
more difficult. As this study assesses this relationship with the use of four levels, it will be 
able to give an indication on the nature of the relationship. Figure 1 depicts Hypotheses 1 and 
2. 
 
Figure 1. A diagram visually depicting Hypotheses 1 and 2 from Model 1 - main effects of 
Trees and Cars on House Evaluation. The plus (‘+’) and negative (‘-’) signs signify whether 
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the relationship is hypothesised to be positive or negative respectively. The numbers followed 
by the capital letter ‘H’ signify the hypothesis number. 
Building on the earlier supposition that a street with a high number of parked cars 
could be compensated by the presence of street trees, because trees would be more 
appreciated in a street that is crowded with parked cars, compared to an empty street, I would 
predict that: 
Hypothesis 3a: The positive relationship between Street Tree Density and House 
Evaluation is moderated by the Number of Parked Cars, such that the relationship is stronger 
for when the Number of Parked Cars is high. 
Using the same logic, it is also feasible that a street with no trees is also more sensitive 
to appearing unattractive if there are too many parked cars, Therefore, I would also hypothesis 
that: 
Hypothesis 3b: The negative relationship between the Number of Parked Cars and 
House Evaluation is moderated by Street Tree Density, such that the relationship is stronger 
when Street Tree Density is low. 
Model 2. Since Van der Meer et al. (2011) found (as cited by Bonaiuto & Alves, 
2012) that “wide streets, greenery, and a fewer number of parked cars decrease the perception 
of crowding among residents” (p. 233), I predict in my fourth and fifth hypothesis: 
Hypothesis 4: Street Tree Density is negatively related to perceptions of Crowdedness. 
Hypothesis 5: Number of Parked Cars is positively related to perceptions of 
Crowdedness.  
Based on Bonnes et al.’s (1991) finding that increased crowdedness is an important 
salient factor in predicting decreased residential satisfaction, my next two hypotheses are: 
Hypothesis 6: Crowdedness is negatively related to Neighbourhood Appraisal and this 
relation is linear.  
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Hypothesis 7: Crowdedness is negatively related to House Evaluation and this relation 
is linear.  
Lastly for Model 2, following several findings, such as that of Clark et al. (2006), that 
neighbourhood is a big factor in house selection, I hypothesise: 
Hypothesis 8: Neighbourhood Appraisal is positively related to House Evaluation.  
Figure 2 depicts Hypotheses 4-8.
 
Figure 2. A diagram depicting the hypotheses stated in Model 2. The plus (‘+’) and negative 
(‘-’) signs signify whether the relationship is hypothesised to be positive or negative 
respectively. The numbers followed by the capital letter ‘H’ signify the hypothesis number. 
Model 3. Due to the several benefits of urban vegetation already described earlier, and 
Hur et al.’s (2010) finding that a neighbourhood’s ‘vegetation rate’ was indirectly related to 
the overall neighbourhood satisfaction, my following prediction is: 
Hypothesis 9: Street Tree Density is positively related to Neighbourhood Appraisal.  
Furthermore, due to Mullan’s (2003) finding that neighbourhood satisfaction is 
lowered as a result of too many cars parked in the street, I would also predict: 
Hypothesis 10: The Number of Parked Cars is negatively related to Neighbourhood 
Appraisal 
Figure 3 depicts Hypotheses 9 and 10. 
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Figure 3. A diagram visually depicted the hypotheses in Model 3, main effects of Street Tree 
Density and the Number of Parked Cars on Neighbourhood Appraisal. The plus (‘+’) and 
negative (‘-’) signs signify whether the relationship is hypothesised to be positive or negative 
respectively. The numbers followed by the capital letter ‘H’ signify the hypothesis number. 
 
Method 
Participants and Design 
281 participants were recruited from Leiden University of which most (259) were 
students from Leiden University. There were 208 female and 73 male participants ranging in 
age from 16 to 58 years (M = 21.46, SD = 4.36). Participants were recruited via social media, 
and advertising in the faculty. Compensation was in the form of either €1.50 or ‘SONA 
credits’ which are credits awarded to first year psychology students for participating in 
research.  
This study had a 3 (street tree density) x 4 (number of parked cars) design. To make 
the data collected more valuable for future research, and our findings potentially more 
generalisable, an additional factor called ‘Architectural Style’ with four levels was included in 
the experiment. This pertained to the period to which each of the four original photographs 
belonged: 19th century style, 1930’s style, 1960’s style, and high-rises; all of which are styles 
commonly found in The Netherlands. 
Four photographs were taken from street scenes in Leiden and The Hague. Each 
photograph was then edited using Adobe Photoshop. Pictures of trees and cars were 
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artificially added to the photographs so as to manufacture differing levels of street tree density 
and number of parked cars. Each photograph then had 12 edited versions, each representing 
every permutation of the 3x4 design. Ultimately, there were 48 different images of street 
scenes used (4 architectural styles x 3 levels of street tree density x 4 levels of parked cars). 
Participants were shown four photographs, each architectural style once, in line with Orland, 
Vining and Ebreo’s (1992) advice that it is important that subjects do not see more than one 
version of the same original, as the hypotheses could be too obvious.  
Each participant saw a random level from the Street Tree Density variable and a 
random level from the Number of Parked Cars variable in each of the four photographs. 
Underneath each photograph, questions from the Neighbourhood Appraisal subscale and the 
Crowdedness subscale were asked. Then an arrow appeared, pointing at the first property, 
Property A. Figure 4 depicts what this looked like in practice. Information describing the 
property in terms of size, number of rooms and additional features was shown and questions 
House Evaluation were asked. Then, on a new page, a different arrow appeared pointing at a 
second property, Property B. Information on this property was also displayed, and questions 
on House Evaluation were again asked in relation to Property B. This succession of questions 
was used for each of the four photographs.  
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Figure 4. Picture from the 1930's architectural style with the Street Tree Density variable set 
at 0% and the Number of Parked Cars variable set at 120%. The red arrow points at Property 
A. 
Materials 
Lab rooms with computers were used for the experiments so as to control as many 
external variables as possible. A digital camera was used to take the photographs which were 
then edited using Adobe Photoshop. Qualtrics was used for the web-based survey.  
Manipulations 
Photographs. As the differences between edited photographs were the focus of the 
experiment, realism of the photographs was of lesser importance, as long as participants could 
imagine themselves in the environment depicted in the photographs. Three questions were 
asked at the end of the survey on whether participants were able to imagine themselves in the 
street scene, whether they found the photographs to be realistic, and whether they unnoticed 
anything unusual about the photographs. 
Architectural Style (‘Architecture’). Each of the four original photographs were 
from a different architectural style or period: 19th century, 1930’s, 1960’s and high-rise. This 
was done to make the data more generalisable and was not used in any hypothesis or analysis. 
This is because between each original photograph, there would have been many differences 
not relating to the architectural style, such as the weather, size of the properties, or 
photographic lighting. Therefore, the variable Architecture was included in the analyses for 
correctional purposes only. For convenience’s sake, the variable Architectural Style will 
sometimes be simply referred to as ‘Architecture’.  
Street tree density (‘Trees’). Although Payne and Strom’s (1975) study used four 
levels, this study will simplify the design to just three. In Maco and McPherson (2002), street 
tree density was measured by the percentage area of the street (including pavement) covered 
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by the canopy. Maco and McPherson (2002) refer to targets set by American Forests at the 
time as “25% in urban residential and light commercial areas, and 50% in suburban residential 
areas” (p. 270) and so three levels were chosen for this experiment at 0%, 25% and 50% 
which approximately represent low, medium and high street density respectively as measuring 
the exact area cover was not possible as two-dimensional trees were digitally added to the 
photographs. For convenience’s sake, street tree density will sometimes be simply referred to 
as the variable ‘Trees’. The photographs in Figure 5 depicts all three levels of Trees.
 
Figure 5. An example of the ‘high-rise’ photograph with all the different levels of street tree 
density. 
Number of parked cars in the street (‘Cars’). The photographs were digitally 
modified to have four levels of varying number of parked cars. The first level, 0% represents 
zero cars parked on the street. 50% means that roughly half of the available street parking 
spaces were occupied. 100% represents all available parking spaces on the street were 
occupied. 120% represents a street scene that is overflowing with parked cars – for example, 
cars parked on front gardens, on corners, and double-parked cars. For convenience’s sake, the 
number of parked cars in the street will sometimes be simply referred to as the variable 
‘Cars’. Figure 6 gives an example of how one photographs edited with varying levels of Cars 
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looked.
 
Figure 6. An example of the photograph of the 1960’s architectural style with all of the 
different levels of the number of parked cars. 
Measures  
House Evaluation. Three measures were used for the House Evaluation construct. 
The first measure was ‘House Price Estimation’ - a simple question asking: “What do you 
think the price of this property is?”, followed by a slider with a minimum limit of €25,000 and 
a maximum limit of €500,000.  
The second measure was a subscale called ‘Property Affect’, consisting of three, five-
point Likert scale questions with answer options from 1 = ‘Strongly Disagree’ to 5 = 
‘Strongly Agree’. As these questions were asked twice per photograph – once for Property A 
and once Property B, the final subscale consisted of six variables, as each item appeared 
twice. Like in Orland, Vining and Ebreo’s (1992) study, one item asked how attractive the 
property in the picture was. The additional two items on the scale were “I would like to live in 
this property” and “I would purchase this house, if I could afford it”. This Property Affect 
subscale was found to be highly reliable (α = .93).  
The third measure, as done by Hareli, David, Lev-Yadun and Katzir (2016), asked 
participants: “What do you think the annual gross household income (i.e. total earning per 
year before any tax deduction) is of the people living in this property?” As Hareli, David, 
Lev-Yadun and Katzir (2016) argue, “Estimation of the owner's annual income was used as 
an additional estimate of the perceived value of the house, this, under the assumption that 
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owners with higher income will be seen as ones who can afford better houses that owners 
with higher income will be seen as ones who can afford better houses” (p. 178). This was 
done through the use of a slider which had a minimum limit of €15,000 and a maximum of 
€200,000.  
Mediators 
Crowdedness. This subscale was formed of three items: “This neighbourhood appears 
crowded”, “There are too many people living in this street”, and “There is enough space for 
the people living in this neighbourhood”, each with a five-point Likert scale with a score of 1 
being “Strongly disagree” and 5 being “Strongly agree”. The item relating to ‘enough space’ 
was reverse coded and the mean of all three items was taken to form the subscale where a 
score of 5 represented the highest perceptions of crowdedness possible and 1 represented zero 
perceptions of crowdedness. This subscale was found to be highly reliable (α = .84) 
Neighbourhood appraisal. This subscale was formed of three items: “This 
neighbourhood appears to be safe”, “This neighbourhood appears to be friendly”, and “This 
neighbourhood appears to be beautiful”. Participants responded to each item on a five point 
Likert scale with 1 being “Strongly disagree” and 5 being “Strongly agree”. The 
Neighbourhood Appraisal subscale was the average of these three items, where a score of 1 
pertains to the worst possible appraisal of the neighbourhood and a score of 5 pertains to the 
best possible appraisal of the neighbourhood. This subscale was found to be highly reliable (α 
= .85). The Neighbourhood Appraisal subscale will sometimes be referred to in this article as 
simply ‘Neighbourhood’ for brevity’s sake. 
Procedure 
Experiment. The experiment took place in Leiden University lab rooms. The first 
page of the online survey asked participants to select a box that indicated that they had read 
the information about the informed consent and agreed to the terms. Participants then started 
the survey proper which started with a few demographic questions. Consequently, the four 
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street scenes were each presented once, each with a random level (the manipulation) of street 
tree density and parked cars. For each street scene, items from the Crowdedness and 
Neighbourhood Appraisal subscale were asked first. Then an arrow appeared on the 
photograph pointing at a particular property visible in the photograph, Property A. All 
questions from the House Evaluation construct were asked here in relation to Property A. 
Afterwards, another arrow appeared pointing to a second property in the photograph, Property 
B, and the same questions were asked as for Property A. For each property, a few short details 
on the key features were also provided, such as the number of bedrooms, bathrooms, and 
reception rooms, etc. Two properties were used per street scene so as to attain more reliable 
figures per street scene. If only one property were used, odd information about that property 
could skew the response to the street scene. Participants were instructed to imagine that they 
were looking to buy a house to live in and were currently walking in the street scenes; and 
that they should answer these questions as though they were a prospective buyer looking for a 
property to live in for themselves. 
After participants had answered the questions for all four street scenes, they were 
debriefed and given either SONA credits or cash for their participation. 
Statistical Analysis. Qualtrics, the online survey tool used for this experiment, 
produced a data file which was then analysed using SPSS Version 24.  
Restructuring the data. The data produced by Qualtrics was in wide format which 
meant that each subject’s responses were presented in a single row. This also involved each 
response measure appearing a total of 48 times, once for each edited photo. This meant that 
the data set had a lot of empty cells or ‘missing values’, as each participant only saw four 
photos in total. Therefore, the data had to be restructured into ‘long format’, which resulted in 
each participant being allocated four rows in the data set, once for each Architectural Style. 
This meant that empty cells were eliminated and it made it possible to carry out necessary 
analyses.  
TREES AND CARS ON HOUSE EVALUATION 25 
Multi-level modelling (MLM). Because the assumption of independent observations is 
violated, as each participant rated more than one photograph, a regular ANOVA analysis 
would not be appropriate. Using MLM would account for the variance caused by each 
participant as each picture is a variable that is nested within each participant (or subject ID), 
through the use of a random intercept for each subject number.  
Mediation Analyses. As our hypothesis offer the potential for mediation effects, 
analyses were conducted to test for this. Since testing for mediation effects in an MLM 
context can be complicated, requiring specialist software; Baron and Kenny’s (1986) 
relatively more straightforward approach was used. As our main independent variables – 
Trees and Cars – contain multiple levels, they were recoded into dichotomous variables so as 
to have a single regression co-efficient. If multiple levels are used, then interpretation 
becomes more difficult as there are multiple regression co-efficients for each variable, instead 
of one. Furthermore, SPSS is not specialised in performing mediation analyses in the MLM 
context and so it was ideal to keep the analysis straightforward. More details of how this 
dichotomisation was done is described in the results section under the heading, ‘mediation 
analyses’.  
ANOVA. While MLM analyses were important for statistical testing, ANOVA was 
used to explore other, often qualitative, aspects of the data, such as the pattern of the 
relationship. This is appropriate because the assumptions are not relevant for purposes of 
producing means plot diagrams. A normal ANOVA analysis could also have been used for 
statistical testing, despite the assumption of independent observations being violated, and 
some researchers may choose to do so out of convenience. 
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Results 
Preliminary Analysis 
Incomplete entries in the data were excluded from the data, leaving 281 valid entries. 
Average response time for the survey for all valid responses was M = 795.6 seconds, SD = 
738.0 seconds. 
Intraclass Correlation. The intraclass correlation (ICC) was calculated by running a 
null (or intercept-only) model on the important dependent variable House Price Estimation 
(LogPriceMean). The ICC is the calculated by, as described by Hox (2010), dividing the 
intercept estimate by the sum of the intercept estimate and the residual estimate: 
0.024486/(0.024486+0.022067) = 0.526. 
Thus the ICC is equal to .53 with house price estimation as the dependent variable. In 
other words, 53% of the variance in estimated house price can be attributed to differences 
between subjects. This suggests that multi-level analysis is the appropriate analysis method to 
utilise. 
Normality. Histograms were produced for all dependent variables and mediator 
variables. Most were approximately normally distributed except for the House Price 
Estimation and Income Estimation. Therefore, these variables were transformed by a 
logarithm of base ten.   
Creation of average variables. As the House Evaluation items of House Price 
Estimation and Income Estimation were each asked twice per street scene – once for Property 
A and once for Property B - new variables were created that took the mean value of Property 
A and Property B. The mean was taken so as to produce more reliable figures for each street 
scene, and also because the mean is easier to interpret than the total because it is produces a 
figure that pertains to a single property, rather than the sum of two.  
Given that these variables were also logarithmically transformed for the multi-level 
model analyses, the variables are sometimes referred to in the analysis and results sections as 
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‘LogPriceMean’ and ‘LogIncomeMean’. However, for the mean plots, the non-transformed 
variables were used, and so the variables are simply referred to as House Price Estimation and 
Income Estimation. 
Photographs. Three questions were asked on how participants perceived the 
photographs to be realistic, such as “I was able to imagine myself in the street scene depicted 
in the photographs” which received a score of M = 3.98, SD = .83; “I found the photographs 
to be realistic” receiving a score of M = 3.23, SD = 1.16; and “I noticed something unusual 
about the photographs” receiving a score of M = 3.82, SD = 1.30; with a score of 1 
representing “Strongly Disagree” and 5 representing “Strongly Agree”. This suggests that 
participants generally could imagine themselves in the street scene shown and a surprisingly 
high number found them to be realistic. On the other hand, many participants also seemed to 
notice something unusual about the photos. This seemed to be caused more by the edited cars, 
as there were approximately 175 comments about the artificial appearance of the cars 
compared to just 22 comments on the trees.   
Another thing to note is that pictures that were in the 0% Trees, 0% Cars condition 
were unedited photos, and may have been perceived as more realistic than other conditions. 
However, this is not of major concern as participants were generally able to imagine 
themselves in the street scene, which is also reflected in some comments such as “It was 
especially clear that the cars were photoshopped, but this did not make it more difficult for me 
to imagine how I would view the houses as though I really were in the photo” (translated from 
Dutch). Quite interestingly, there were also some comments from participants who thought 
that some of the buildings or the sky were edited, which suggests some level of over 
suspicion.  
Architecture 
The variable Architecture was included as a predictor in all of the multilevel model 
analyses as this variable represented the variance caused by the photograph itself. Therefore, 
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to correct for the effect of the photograph, Architecture is mentioned as a predictor but 
statistics are not reported as they are not the focus of the hypotheses of this research. 
Model 1, Hypotheses 1, 2, 3a and 3b: Street Tree Density and Parked Cars on House 
Evaluation 
 A multilevel model (MLM) analysis was run with Architecture, Trees and Cars as 
factors on the three House Evaluation measures: House Price (LogPriceMean), Property 
Affect and Income Estimation (LogIncomeMean). 
House Price Estimation.  The tests of fixed effects on LogPriceMean gave a non-
significant result for cars F(3, 887.20) = 1.81, p = .14 suggesting that Cars had no significant 
influence on House Price Estimation. Trees received a highly significant result F(2, 885.83) = 
5.78, p = .003 suggesting that street tree density did have an influence on house price 
estimation. The deviance2, -2 Restricted Log Likelihood, was -1166.52. 
Table 1 shows the co-efficient estimates for the variable tree in order to examine 
where the differences lie. 
Table 1 
Co-efficient estimates of fixed effects of Trees on LogPriceMean 
 
Level of Trees (versus 
comparison Tree Level) 
 
Estimate 
 
SE 
 
t 
 
p 
0% Trees (versus 50% Trees) -.0214 .00864 -2.48 .013 
25% Trees (versus 50% Trees) .0064 .00877 .73  .465 
50% Trees Reference    
0% Reference    
25% Trees (versus 0% Trees) .0278 .00861 3.24 .001 
50% Trees (versus 0% Trees) .0214 .00864 2.48 .013 
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Results from Table 1suggest that both 25% Trees and 50% Trees are significantly 
different from 0% Trees but 25% Trees is not significantly different from 50% Trees. 25% 
Trees even had a slightly higher co-efficient estimate than 50% Trees, suggesting that, if 
anything, 25% lead to a higher House Price Estimation than 50%. However, this difference 
was found to be highly insignificant. Figure 7 shows the ANOVA means plot of Trees on 
mean House Price Estimation, which suggests a general positive relationship between Street 
Tree Density and House Price Estimation. When there were no trees, the price estimated was 
€192,073; 25% tree cover was €201,771; and 50% tree cover was €203,740. This equates to a 
mean increase in house price estimation of 5.05% for properties in a street with 25% tree 
cover compared with 0% tree cover, and 6.07% for 50% tree cover compared with 0% tree 
cover. 
 
Figure 7. ANOVA means plot of Street Tree Density on mean House Price Estimation 
(€1000s) 
In the means plot in Figure 7, the gap in mean in House Price Estimation is much 
larger between the 0% and 25% Trees level than for between the 25% and 50% Trees level. In 
the MLM analysis, no significant difference was found between 25% and 50% Trees. This 
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suggests that the relationship between Trees and House Price Estimation is not linear but 
rather curvilinear. 
Property Affect.  The tests of fixed effects on property affect gave a highly 
significant result for Cars F(3, 998.05) = 6.31, p < .001 suggesting that Cars influenced 
participants’ affect towards the properties. Trees received a highly non-significant result F(2, 
994.40) = .40, p = .67 suggesting that Street Tree Density did not influence Property Affect.  
As Table 2 reveals, the only significantly different level for cars is the 120% level.  
Table 2 
Co-efficient estimates of fixed effects of Number of Parked Cars on Property Affect 
Level of number of parked cars 
(versus comparison car level) 
Estimate SE t p 
0% Cars (versus 120% Cars) .296 .0714 4.15 <.001 
50% Cars (versus 120% Cars) .217 .0718 3.02  .003 
100% Cars (versus 120% Cars) .211 .0707 2.98 .003 
120% Cars Reference    
0% Cars (versus 50% Cars) .079 .0713 1.11 .267 
50% Cars  Reference    
100% Cars (versus 50% Cars) -.006 .0714 -.085 .932 
120% Cars (versus 50% Cars) -.217 .0718 -3.017 .003 
0% Cars (versus 100% Cars) .085 .0716 1.19 .234 
50% Cars (versus 100% Cars) .006 .0714 .085 .932 
100% Cars Reference    
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120% Cars (versus 100% Cars) -.211 .0707 -2.978 .003 
 
This suggests that participants liked properties that were in street scenes with an 
overflowing number of parked cars much less, which can be seen in the ANOVA means plot 
in Figure 8 as the gradient of the line between 100% and 120% Cars is much steeper than 
between the other Cars levels. 
  
Figure 8. ANOVA means plot of the Number of Parked Cars on the Property Affect subscale. 
Due to the fact that the only significant difference was found between 100% and 120% 
Cars, and due to the impression of the line in Figure 8, there seems to be evidence for the 
relationship to be curvilinear rather than linear. 
Income Estimation.  The tests of fixed effects on LogIncomeMean gave a non-
significant result for cars F(3, 872.23) = 1.62, p = .18 and a marginally non-significant result 
for Trees F(2, 871.25) = 2.73, p = .066 suggesting that income estimation was not influenced 
by either Trees or Cars. 
Hypotheses 3a and 3b: Interaction effects of Cars and Trees on House 
Evaluation. Interaction effects between Cars and Trees for all three House Evaluation 
TREES AND CARS ON HOUSE EVALUATION 32 
measures were all highly non-significant. For LogPriceMean the result was F(6, 884.63) = 
.751, p = .609. For Property Affect the result was F(6, 999.36) = 1.11, p = .357. For 
LogIncomeMean the result was F(6, 868.58) = 1.34, p = .239. Therefore, there is no evidence 
in support of Hypotheses 3a and 3b. 
Model 1 Conclusion. There seems to be evidence for a significant main effect of 
Street Tree Density on LogPriceMean but not on Property Affect or on LogIncomeMean. 
Participants gave lower house price estimations for 0% Trees but no difference was detected 
between 25% and 50% Trees. 
Participants also rated properties that had an overflowing number of parked cars less 
favourably on the property affect scale than all other levels of cars. Cars did not have an effect 
on house price or income estimation. 
Our analysis suggests that participants would pay less money for a property on a street 
devoid of trees, in comparison with a street with even 25% of tree cover. Participants also 
gave lower responses on the Property Affect subscale on properties with 120% Cars than for 
other levels of Cars. 
There was no evidence for any interaction effect between trees and cars on House 
Evaluation. 
Model 2: Hypotheses 4-8 
Hypotheses 4 and 5: Main Effects of Cars and Trees on Crowdedness. A multi-
level model analysis was run on the Crowdedness subscale by Cars, Trees and Architecture. 
Cars received a significant result F(3, 1038.44) = 225.2, p < .001 whereas Trees received a 
non-significant result F(2,1034.37) = 1.51, p = .22. As Table 3 shows, there were significant 
differences between 120% Cars, 100% Cars and 50% Cars on perceptions of Crowdedness. 
However, 50% Cars and 0% Cars were not found to be significantly different from each other.  
Table 3 
Co-efficient estimates of fixed effects of Number of Parked Cars on Crowdedness subscale 
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Level of Number of Parked Cars 
(versus comparison car level) 
Estimate SE t p 
0% Cars (versus 120% Cars) -1.521 .0651 -23.34 <.001 
50% Cars (versus 120% Cars) -1.417 .0655 -21.64  <.001 
100% Cars (versus 120% Cars) -.968 .0647 -14.96 <.001 
120% Cars Reference    
0% Cars (versus 50% Cars) -.104 .0650 -1.60 .111 
50% Cars  Reference    
100% Cars (versus 50% Cars) .449 .0651 6.90 <.001 
120% Cars (versus 50% Cars) 1.417 .0655 21.64 <.001 
0% Cars (versus 100% Cars) -.553 .0653 -8.47 <.001 
50% Cars (versus 100% Cars) -.449 .0651 -6.90 <.001 
100% Cars Reference    
120% Cars (versus 100% Cars) .968 .0647 14.96 <.001 
 
As can be seen from Figure 9, the data suggests that an increase in the number of Cars 
led to an increase in the perception of Crowdedness. All levels of Cars were significantly 
different from each other apart from between 0% and 50%. This suggests that participants 
only perceived an increase in Crowdedness when Cars was at the 100% and 120% levels. The 
pattern in Figure 9 also suggests a curvilinear relationship between Cars and Crowdedness. 
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Figure 9. ANOVA means plot of Cars on the Crowdedness subscale.  
Hypothesis 6: Crowdedness is negatively related to Neighbourhood Appraisal. 
Figure 10 suggests indeed that higher perceptions of Crowdedness lead to a lower score on the 
Neighbourhood Appraisal subscale.
 
Figure 10. ANOVA means plot of the Crowdedness subscale on Neighbourhood Appraisal 
subscale.  
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A multi-level analysis was run with Crowdedness on Neighbourhood Appraisal, with 
Architecture, Cars and Trees included in the model as predictors in order to correct for their 
effects, so that the unique effect of Crowdedness on Neighbourhood Appraisal could be 
assessed. Crowdedness received a highly significant result F(12, 1066.09) = 10.16, p < .001 
on Neighbourhood Appraisal. 
Hypothesis 7: Perceptions of Crowdedness is negatively related to House 
Evaluation. As before, analyses were performed using LogPriceMean, Property Affect and 
LogIncomeMean. Figures 11, 12 and 13 show ANOVA means plots of the Crowdedness 
subscale on mean House Price Estimation, Property Affect and mean Income Estimation 
respectively. 
 
Figure 11. ANOVA means plot of Crowdedness subscale on mean House Price Estimation.  
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Figure 12. ANOVA means plot of Crowdedness subscale on Property Affect.  
  
Figure 13. ANOVA means plot of Crowdedness subscale on mean Income Estimation.  
Figures 11-13 depict how increased perceptions of Crowdedness led generally to 
poorer House Evaluations. A multi-level analysis was performed with Crowdedness on the 
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three House Evaluation measures with Trees, Cars and Architecture included as predictors for 
corrections. Crowdedness received a highly significant result for LogPriceMean  F(1, 943.05) 
= 10.16, p = .001; and for Property Affect, F(12, 1012.57) = 7.93, p < .001. For 
LogIncomeMean, Crowdedness received a moderately significant result F(12, 869.11) = 1.87, 
p = .035. This suggests that there is evidence in favour of Hypothesis 7, that the relationship 
between Crowdedness and all three measures of House Evaluation is negative. 
Hypothesis 8: Neighbourhood Appraisal is positively related to House 
Evaluation. Figures 14, 15 and 16 show ANOVA means plots of the Neighbourhood 
Appraisal subscale on mean House Price Estimation, Property Affect and mean Income 
Estimation respectively. 
   
Figure 14. ANOVA means plot of Neighbourhood Appraisal on House Price. 
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Figure 15. ANOVA means plot of Neighbourhood Appraisal on the Property Affect subscale. 
  
Figure 16. ANOVA means plot of Neighbourhood Appraisal on mean Income Estimation. 
The ANOVA means plots in Figures 14, 15 and 16 suggest that higher scores on the 
Neighbourhood Appraisal subscale led to increased House Evaluation on all three measures. 
A multi-level analysis was performed with Crowdedness on the three House Evaluation 
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measures with Trees, Cars and Architecture included as predictors for correction. 
Neighbourhood Appraisal received a highly significant result for all three House Evaluation 
measures: LogPriceMean, F(12, 878.36) = 5.32, p < .001; Property Affect, F(12, 990.36) = 
45.66,  p < .001; and LogIncomeMean, F(12, 862.09) = 4.97, p < .001. These results suggest 
that there is strong evidence for the positive relationship between Neighbourhood Appraisal 
and all three measures of House Evaluation.  
Model 3 
Hypotheses 9 and 10: Main effects of Trees and Cars on Neighbourhood 
Appraisal. A multi-level model analysis was run with Cars and Trees on Neighbourhood 
Appraisal with Architecture. Both Cars, F(3, 1056.88) = 13.06,  p < .001, and Trees, F(2, 
1052.91) = 6.38,  p =.002, received highly significant results. Figures 17 and 18 show 
ANOVA means plot to give an indication of the pattern of the relationship. 
  
Figure 17. ANOVA means plot of Street Tree Density on the Neighbourhood Appraisal 
subscale. 
The pattern in Figure 17 suggests that there was a larger difference between 0% and 
25% trees and a small difference between 25% and 50% trees on Neighbourhood Appraisal, 
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suggesting a non-linear relationship, comparable with the relationship between Trees and 
House Price Estimation, as depicted in Figure 7. Table 4 shows the results from the co-
efficient estimates for each level of trees, first with 50% as the reference level, then with 0% 
as the reference level. 
Table 4 
Co-efficient estimates of fixed effects of Street Tree Density on Neighbourhood Appraisal 
Level of Trees Estimate SE t p 
0% Trees (versus 50% Trees) -.169 .0532 -3.17 .002 
25% Trees (versus 50% Trees) -.010 .0537 -.182  .856 
50% Trees Reference    
0% Trees Reference    
25% Trees (versus 0% Trees) .159 .0531 2.993 .003 
50% Trees (versus 0% Trees) .169 .0532 3.169 .002 
 
The results from Table 4 suggest that 0% trees resulted in a significantly lower 
Neighbourhood Appraisal whereas there was no significant difference between 25% and 50% 
Trees. Unlike for Hypothesis 1, 25% Trees received a lower co-efficient estimate than 50% 
Trees, albeit insignificant. 
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Figure 18. ANOVA means plot of Cars on the Neighbourhood Appraisal subscale. 
Figure 18 shows the pattern between Cars and Neighbourhood Appraisal. It seems as 
though the number of cars did not affect Neighbourhood Appraisal until there was an 
overflowing number of parked cars. Table 5 shows the co-efficient estimates for the different 
levels of Cars. The t tests from Table 5 seem to support what can be seen from Figure 18, that 
only the 120% level of parked cars had an influence on Neighbourhood Appraisal. 
Table 5 
Co-efficient estimates of fixed effects of Number of Parked Cars on Neighbourhood Appraisal 
Level of number of parked cars 
(versus comparison car level) 
Estimate SE t p 
0% Cars (versus 120% Cars) .331 .0617 5.36 <.001 
50% Cars (versus 120% Cars) .287 .0620 4.64  <.001 
100% Cars (versus 120% Cars) .319 .0613 5.201 <.001 
120% Cars Reference    
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0% Cars (versus 50% Cars) .0434 .0616 .704 .481 
50% Cars  Reference    
100% Cars (versus 50% Cars) .0314 .0617 .509 .611 
120% Cars (versus 50% Cars) -.287 .0620 -4.640 <.001 
 
Mediation Analyses 
 Is the effect of Trees on House Price Estimation mediated by Neighbourhood 
Appraisal? As only the House Price Estimation measure from the three House Evaluation 
measures was found to be significant for Hypothesis 1; a mediation analysis was conducted, 
as per Baron and Kenny’s (1986), with Price Estimation as the dependent variable. As 
significant effects were found for Hypothesis 9 (Trees on Neighbourhood Appraisal) and 
Hypothesis 8 (Neighbourhood Appraisal on House Price Estimation, with corrections for 
Trees, Cars and Architecture); it is feasible that Neighbourhood Appraisal mediates the 
relationship between Trees and House Evaluation. Figure 19 depicts this in a path diagram. 
 
Figure 19. Mediation path diagram of Trees, House Evaluation and Neighbourhood 
Appraisal. 
To perform the analysis, the variable Trees was recoded into a dichotomous variable 
such that 25% and 50% Trees became one level and 0% Trees remained as the other variable. 
This is because significant effects were found between 0% and 25% Trees but not between 
25% and 50% Trees. This recoded variable was named ‘TreeBinary’. Consequently, an MLM 
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analysis was done with TreeBinary on LogPriceMean, with Cars and Architecture included as 
factors for correction, but without Neighbourhood Appraisal so as to calculate the total effect, 
c = -.0247, F(1, 882.61) = 11.03, p = .001. TreeBinary on Neighbourhood Appraisal was 
found to be highly significant, a = -.164, F(1, 1041.99) = 12.74, p < .001. An MLM analysis 
was performed on LogPriceMean by Neighbourhood Appraisal and TreeBinary, which was 
found to be significant for TreeBinary, (direct effect) c’ = -.0180, F(1, 870.28) = 6.06, p = 
.014; and highly significant for Neighbourhood Appraisal,  F(12, 879.18) = 5.34, p < .001. 
Because c’ was found to be smaller than c, but was non-zero, there is evidence consistent with 
a potential partial mediation effect of Neighbourhood Appraisal between Trees on House 
Estimation. 
 Is the effect of Cars on Property Affect mediated by Crowdedness? As only the 
Property Affect measure in Hypothesis 2 (Cars on House Evaluation) was found to be 
significant, and the other two measures of House Evaluation were found to be insignificant, a 
mediation effect can only be tested for Property Affect, according to Baron and Kenny’s 
(1986) steps. As with the mediation analyses with Trees, the variable Cars was recoded into a 
dichotomous variable such that 0%, 50%, and 100% Cars became one level and 120% Cars 
was the other level. This is because only 120% Cars was found to be significantly different 
from the other three levels when predicting Property Affect. This recoded variable was named 
‘CarsBinary’. Consequently, an MLM analysis was done with CarsBinary on Property Affect, 
with Trees and Architecture included as factors for correction, but without Crowdedness so as 
to calculate the total effect, c = .241, F(1, 994.21) = 17.11, p < .001. CarsBinary on 
Crowdedness was found to be highly significant, a = 1.287, F(1, 1047.01) = 542.93, p < .001. 
Thirdly and lastly, an MLM analysis was performed on Property Affect by Crowdedness and 
CarsBinary, which was found to be non-significant for CarsBinary, (direct effect) c’ = -.122, 
F(1, 1059.4) = 2.94, p = .087; and highly significant for Crowdedness,  F(12, 1013.19) = 7.82, 
p < .001. As the direct effect c’ was found to be insignificant and smaller than the total effect 
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c, the evidence is consistent with the hypothesis that Crowdedness completely mediates the 
effect between Cars and Crowdedness, particularly when comparing a street with an 
overflowing number of parked cars, versus a street with a legal number of parked cars.  
Is the effect of Cars on Property Affect mediated by Neighbourhood Appraisal? 
The same procedure that was followed for the mediation effect of Crowdedness on the effect 
of Cars on Property Affect was followed for Neighbourhood Appraisal. Consequently, the 
total effect of Cars on Property Affect is, c = .241, F(1, 994.21) = 17.11, p < .001 (as before). 
CarsBinary on Neighbourhood Appraisal was found to be highly significant, a = .313, F(1, 
1051.99) = 38.66, p < .001. An MLM analysis was performed on Property Affect by 
Neighbourhood Appraisal and CarsBinary, which was found to be highly non-significant for 
CarsBinary, (direct effect) c’ = .019, F(1, 986.80) = .16, p = .689; and highly significant for 
Neighbourhood Appraisal,  F(12, 991.85) = 45.82, p < .001. As the direct effect c’ was 
insignificant and close to zero, and the total effect c was larger and highly significant, there is 
evidence consistent with the hypothesis that there is a complete mediation effect by 
Neighbourhood Appraisal between Cars and Property Affect, particularly when comparing a 
street with an overflowing number of parked cars, versus a street with a legal number of 
parked cars.  
Discussion 
The aim of this study was to investigate how street tree density and the number of 
parked cars in a residential street affects people’s appraisal of a neighbourhood, whether they 
perceive the neighbourhood to be crowded, and how these aspects of the street and 
neighbourhood affect the evaluation of the property for sale and the monetary value they 
associate with that property. 
Synthesis of Results 
This results generally were supportive of most of the hypotheses stated in the 
hypotheses. Adding trees in the street does indeed increase the house price estimation, as well 
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as improving the neighbourhood appraisal, but whether it was 25% or 50% tree cover did not 
make a difference, which suggests that this relationship is curvilinear. Surprisingly, trees did 
not influence the property affect, or the income estimation of the residents in that property, 
nor the perception of crowdedness in the street. 
Adding the number of parked cars in the street decreased affect towards the property, 
as well as neighbourhood appraisal, but only at the overfull level. Unlike trees, the number of 
parked cars did influence perceived levels of crowdedness and this relationship appeared to be 
curvilinear. Cars did not influence house price estimation or income estimation though. 
No interaction effects were found in the results suggesting that there is no 
compensatory effect of cars and trees on house evaluation. 
As hypothesised, increased perceptions of crowdedness significantly reduced 
neighbourhood appraisal, and all three measures of house evaluation. Neighbourhood 
appraisal also was found to be positively related with all three house evaluation measures. 
The data were consistent with the hypothesis that neighbourhood appraisal is a partial 
mediator of the effect of trees on house price estimation. Data were also consistent with the 
hypotheses that crowdedness and neighbourhood appraisal completely mediate the effect of 
cars on property affect. 
Interpretation of Findings 
The results indicate that indeed having trees in the street increases participants’ house 
price estimation by around 5% for 25% tree cover and 6% for 50% tree cover. Having trees in 
the street also significantly increased the neighbourhood appraisal, compared with having no 
trees. These results can be compared with previous findings, such as that of Stamps (1997), 
who found that trees had a moderate, positive effect on preferences for streetscapes. 
Interestingly, this study resulted in participants only preferring streets with trees in price 
estimation terms, not in terms of property affect.  
TREES AND CARS ON HOUSE EVALUATION 46 
Street trees did not influence crowdedness. Interestingly, street tree density was not 
found to affect crowdedness, whereas the number of parked cars did affect crowdedness. This 
is somewhat understandable, as the construct of crowdedness is closely related to the number 
of other people in the area, and trees are generally independent of the number of people. 
Mediating effects of crowdedness and neighbourhood appraisal. Crowdedness and 
neighbourhood appraisal had moderate to highly significant main effects on all three measures 
of house evaluation, suggesting that these perceptions of the environment around a property 
have a strong influence on property desirability and monetary value.  
While neither street tree density nor the number of parked cars were found to 
influence income estimation, both crowdedness and neighbourhood appraisal were found to 
influence income estimation, suggesting that income estimation is indeed affected by 
attributes in the environment surrounding a property, if not street tree density or the number 
of parked cars. 
Data were consistent with the hypothesis that neighbourhood appraisal partially 
mediates the relation between street tree density and house price estimation, which suggests 
that part of the reason that participants estimated higher prices for houses that had street trees 
was because they considered the neighbourhood to be more attractive. There are probably 
other reasons involved, such as the advantages of urban greenery that were described in the 
introduction, that would explain why house price estimation was increased when street trees 
were present. Reverse causality poses no real threat to this potential mediating effect as the 
independent variable, street tree density, was randomised. However, it is possible that there 
are other variables involved which confound these relationships. 
The number of parked cars only affected property affect once the number of cars 
reached the 120% level. But the causal mechanism as to why overflowing parked cars reduced 
property affect could be due to the complete mediation effects by crowdedness and 
neighbourhood appraisal on the relationship between cars and property affect – hypotheses 
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which the results were consistent with. Participants potentially felt that the overflowing 
number of cars meant that the street was overcrowded and that residents were behaving in 
anti-social manners, reducing both the neighbourhood appraisal and perceptions of 
crowdedness; which in turn lead to reduced property affect. Reverse causality does not pose a 
threat to the findings as the independent variable, number of parked cars, was randomised. 
However, it is possible that there are other variables involved which confound these 
relationships. 
Property affect. Participants did not rate properties significantly more attractive on 
the Property Affect subscale when there were trees in the street, despite willing to pay more 
for them. Why is it the case that trees did not influence participants’ emotions towards the 
property but they did guess higher prices for properties with trees in the street? 
One explanation could be that the wording of the Property Affect subscale was 
perceived as focusing towards the quality of the building itself, and so was not affected by the 
environmental aspects. The latter explanation is dubious as Hypotheses 7 and 8 all gave 
results indicating that perceptions of crowdedness and neighbourhood appraisal influenced all 
three measures of house evaluation, including both price estimation and property affect. Also, 
participants rated properties in streets with 120% parked cars lower on the Property Affect 
subscale. Crowdedness, neighbourhood appraisal and the number of parked cars are all clearly 
more related to the environment than to the property itself, but managed to have an impact on 
the Property Affect subscale. This specific finding that street tree density did not affect 
property affect goes against Stamps’ (1997) finding where participants responded images of 
streets and rated them on a “semantic differential scale ranging from pleasant to unpleasant” 
(p. 87). In Stamps’ (1997) study, the items related to the image as a whole, whereas this 
experiment is more specific as there is a separate item for the neighbourhood and property 
separately. As trees did have a positive effect on neighbourhood appraisal, perhaps it can be 
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concluded that the presence of trees is perceived as something that is distinct to the 
neighbourhood and environment, and therefore should not be used to judge a property.  
The number of parked cars did not affect house price estimations. Quite 
perplexingly, participants did not estimate lower prices for those properties with 120% cars, 
despite rating them significantly lower in terms of property affect and neighbourhood 
appraisal. One explanation is that it was not a priority for our participants, considering that 
they were generally young students in The Netherlands – people who are unlikely to own or 
need a car, and therefore not in need of a place to park their car.  
Another possibility is that the participants recognised that the number of parked cars is 
a very temporal, dynamic feature of a street, and felt that they could not let this attribute affect 
the house price without knowing the parking situation over a longer period of time. This 
would explain why street tree density did affect house price, as trees typically stay where they 
are.  
To investigate why trees influences house price estimation without influencing 
property affect, and the why the opposite occurred for cars, perhaps one should investigate the 
items of the two House Evaluation measures more closely. The house price estimation item 
asks for the monetary value of the property in terms of what the participants thinks the market 
price would be: “What do you think the price of this property is?”. Therefore, this question is 
more related to the society, and factors such as demand and supply. The Property Affect items 
are more related to the personal opinion of the respondent, for example: “I would purchase 
this house, if I could afford it”, and so is less related to others in society. Given the results, it 
could be conceived that trees increased house price estimations because participants 
acknowledge that trees are widely held desirable and so it would lead to higher prices. On the 
other hand, cars resulted in reduced property affect because the participants themselves did 
not desire these houses, but potentially inferred that this is a popular street because of the 
higher number of cars, and so the house price would not be reduced, even if there was an 
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overflowing number of parked cars. The results from this study potentially reveal a difference 
between what people want personally from a residential property and what people believe is 
wanted by others. 
No interaction effects. Hypotheses 3a and 3b predicted that trees and cars would 
moderate each other’s effect on the house evaluation measures but no interaction effects were 
found in the results. This suggests that there is no compensation effect between the number of 
trees in the street and the number of parked cars, but rather that each is considered 
independently of the other.  
Shapes of the Relationships 
Non-linear effects of street tree density. The relationship between Street tree density 
and both house price estimation and neighbourhood appraisal appeared to be curvilinear as the 
effects on these dependent variables between 25% and 50% Trees were small and non-
significant, but large and significant between 0% and 25% Trees. Also, the means plots which 
depicted these relationships suggested a curvilinear relationship rather than a linear 
relationship. There was even a hint that 25% tree cover received higher house price 
estimations than 50% tree cover, but this difference was not found to be significant. This 
suggests that just adding a few trees to a street could make a difference in terms of how the 
neighbourhood is appraised and house price estimations; but that adding more trees when 
trees already exist may not make a difference. This goes against Jiang et al.’s (2014) finding 
that the urban tree cover density had a positive linear relationship with self-reported stress 
recovery, who used ten videos of streets, each with different level of tree cover density. A 
future study could make use of more levels for tree cover to see whether the relationship is 
indeed curvilinear. Ideally there would be more than the four levels used in Payne and 
Strom’s (1975) study so that the relationship shape can be closely examined, particularly 
between 0% and 25% tree cover.  
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Non-linear effects of the number of parked cars. Hypotheses 2 and 10, which 
hypothesised the effect of Cars on House Evaluation and Neighbourhood Appraisal 
respectively, only found significant effects at the overfull level of 120% for Property Affect 
and Neighbourhood Appraisal. This leads us to ask what the shape of the relationship is above 
100%. How much worse would the affect towards the residence and the neighbourhood for 
every single superfluous car. The authors could not find previous literature that has assessed 
this relationship between overflowing parked cars and home buyers’ opinions of properties 
and the neighbourhood and so it is difficult to predict what the shape of this relationship 
would be. 
Hypothesis 5, which hypothesised the influence of Cars on perceptions of 
Crowdedness, on the other hand, found no difference between 0% Cars and 50% Cars, 
whereas perceptions of Crowdedness were significantly increased as Cars went from 50% to 
100%, and again from 100% to 120%. The means plot diagram in Figure 9 suggests that the 
point of inflection in the curve likely appears between the 50% and 100% levels. This is quite 
unsurprising as crowding is not really a concern below 50% parked cars. However, it would 
be interesting to know whether a point of inflection exists, between 50% and 100% cars, after 
which an increasing number of cars has a stronger effect on perceptions of crowdedness.  As 
Shoup (1994) refers to traffic engineers who commonly prescribe the optimal ratio between 
parked cars and vacant parking spaces as 6:1; or in other terms, 86% of parking spaces be 
filled with parked cars; it is conceivable that the point of inflection occurs at this figure, the 
point after which find a parking place is considerably more difficult. 
Linear effects of neighbourhood appraisal and crowdedness. The appearance of 
the means plots suggested that both neighbourhood appraisal and crowdedness had linear 
effects on all three house evaluation measures. This is a logical finding as neighbourhood 
appraisal and crowdedness appear to be characteristics for which no obvious thresholds exist 
–  simply: the more attractive the neighbourhood, and the less crowdedness, the better. 
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Limitations 
Architectural style. Each of the four photographs used were of a different 
architectural style so as to increase the generalizability of the results. Therefore, the 
photograph original used in each trial of this experiment was referred to as the variable 
‘Architecture’. This variable was included as a predictor in the MLM analyses so as to correct 
for the effect of the photograph used; but it was neither the aim of this research, nor 
scientifically sound to test the effects of architecture as an independent variable. Each 
photograph ultimately varied in a countless number of ways other than architectural style, 
such as weather, lighting, angle of photograph, among many others. Therefore, if architectural 
style does influence the measures described in this research, this experiment would not have 
been suited to test this relationship adequately. If the effect of architectural style, similar to 
Stamps (1999) who researched building facades, is to be researched, I would recommend 
using images that keep aspects of the street scene other than the architectural style, such as 
weather, lighting, road layout, as constant as possible. 
The wider neighbourhood. Although the scope of this study includes only the effect 
of the attributes of the street adjacent to the house, house price is most likely influenced by 
wider availability of urban greenery and car parking. Understandably, a street that has no 
parking space available and has no trees may still be desirable if there is parking available on 
the street around the corner and if there is a large forest/park within walking distance of the 
house. However, this problem is not a major concern for this study as no information was 
given about the wider neighbourhood, so they can be considered to be constant for all 
conditions. 
Artificiality of photographs. Many participants left comments on the fact that they 
noticed that the cars were artificially added to the photographs. However, a number of 
participants mentioned that the artificial appearance of the parked cars did not affect their 
ability to imagine themselves in the street scene and the mean response for the question on 
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being able to imagine oneself in the street scene was relatively high, suggesting that the 
photographs were realistic enough for the purposes of the experiment. Furthermore, given that 
the effect of trees on house price estimation are very much in line with previous results, 
including previous studies that used real purchasing data (e.g. Pandit et al., 2013), I would not 
conclude that the artificiality of the photographs led to results that lack external validity.  
Quite recently, cognitive researchers Nightingale, Wade, and Watson (2017) found 
that participants find it difficult to discern digitally modified photographs from unmodified 
photographs, and even when they recognise them, find it difficult to pinpoint what exactly has 
been modified. This was also our experience as some participants left comments saying that 
the building or sky was modified, when they were not. Having said that, it is always desirable 
to produce photographs that are as realistic as possible, and so a future study could use 
photographs that have more realistic, less distracting images of parked cars. 
Convenience sample. Most of the participants in this study were students of Leiden 
University, and therefore not a random sample of the population of home buyers in the 
Netherlands. Students are typically not in the mind-set of homebuyers, and typically do not 
have experience in what factors are relevant in determining house price. Therefore, the results 
found in this study may not reflect purchasing behaviour among real homebuyers. On the 
other hand, the mean increases in house price estimation as a result of trees being added to the 
street is line with previous studies that have used hedonic modelling (i.e. real purchasing data) 
to measure the economic value of urban trees, such as Pandit et al. (2013), who found “The 
marginal implicit price of a broad-leaved tree on the street verge is about AU$16,889, which 
corresponds to approximately 4.27% increase in the median value of the property” (p. 140). In 
this study, the presence of trees led to a mean increase of 5% on the mean house price 
estimation. Given that this study’s result is considerably close to that of a study based on 
revealed preferences retrieved from real purchasing data, it is difficult to ignore the insights 
gained from this data. 
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Future Research  
Consult estate agents. It was originally planned to interview local estate agents so as 
to get their input on the influence of street trees and parked cars on house evaluations. Due to 
time pressures, it was ultimately not possible to carry out this step. The questions that were 
drawn up for interview with estate agents can be found in the Appendix. A future study could 
profit from views from players in the industry to design a follow-up study. 
Vehicle ownership. Given that this experiment found that the presence of parked cars 
did not affect house price, it would be interesting to see how car ownership affects this 
relationship. Guo (2013) found increased parking availability, including on-street parking 
availability, is associated with higher levels of car ownership. However, no literature could be 
found that investigates exactly how car ownership interacts with the number of parked cars in 
the street (assuming no availability of off-street parking) on house price estimations. A follow 
up of this study could repeat this experiment while including questions car usage behaviour 
and car ownership. There is much written about the residential self-selection hypothesis, such 
as Cervero and Duncan (2008), who found that self-selection plays a significant role among 
those who choose to commute by rail. This, among other studies (e.g. Cao, Mokhtarian, & 
Handy, 2009), suggests that people choose their homes based on their preferred mode of 
transport; and so those who already own and use a car would ostensibly prefer a residence in a 
street that is not full or over-full with parked cars. Similarly, those who do not have a car, but 
are frequent bicycle users would probably be attracted to houses on streets with good cycling 
infrastructure and facilities, such as bike paths and cycle sheds. Therefore, a repeat study 
could also include questions on ownership and usage of bicycles and compare the effect on 
house price with the presence of cycling infrastructure.  
Ideally this experiment would require more specialist graphic skills so as to create the 
different conditions of the same street scene, while maintaining the realism of all attributes of 
the picture. 
TREES AND CARS ON HOUSE EVALUATION 54 
Permanent anti-car measures. As cars come and go, it is plausible that participants 
thought that the streets that did not have many parked cars could rapidly become occupied by 
cars at another time of day. However, if instead of empty car parking places there were other 
street attributes in its place, such as green spaces, vegetable patches, cycle parking racks, 
bicycle paths, communal benches, among other possibilities; it would highlight a more 
permanent reduction in parked car presence, which in turn could result in information on the 
effects of anti-car measures on house price, compared with simply a lower presence of parked 
cars in a photograph.  
More levels of the Cars variable. As the relationship between Crowdedness and Cars 
was nonlinear, it would be intriguing to run a follow up study with more levels of parked Cars 
between 50% and 100%, particularly around 86%, to see how exactly the shape of the curve 
appears and where the point of inflection appears. It could be that it is on or close to the 86% 
level – the level referred to by as Shoup (1994) as the point at which parking spaces is most 
efficiently utilised, while still not making it easy for drivers to find a parking spot. This repeat 
study could also include more levels of superfluous cars, to see what the shape of the 
relationship is above the 100% level. 
More levels of the Trees variable. The relationship between trees and both house 
price estimation and neighbourhood appraisal were indicative of a curvilinear relationship 
rather than a linear relationship and so it would be useful to include more levels of street tree 
density so as to investigate what the shape of the relationships between street tree density and 
house price estimation, as well as neighbourhood appraisal, are; particularly between 0% and 
25% tree cover. This would help to understand whether one tree is enough to make a 
difference to a street in terms of house price, or if there is a higher threshold for the number of 
street trees. 
Removal of trees. Another study could ask current home owners how much the value 
of their house may change if trees were removed from their street. One could speculate that 
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the economic value associated with losing trees in front of the house is inversely curvilinear, 
emulating the S-shape relationship in Kahneman and Tversky’s (1979) Prospect Theory 
regarding gains and losses versus value. This could be quite insightful in revealing how much 
residents truly appreciate the presence of street trees, as they have already experienced it and 
could be averse to losing it, as per the Endowment Effect (Thaler, 1980). This study could 
give us a different calculation for the value of street trees, as according to the endowment 
effect, residents who already have street trees would place a higher price on them, compared 
to residents who do not have street trees. 
Including people in the street. There were a few comments left by participants on the 
fact that the photographs never included people in the street. Perhaps a future study could see 
how house price is affected by the presence of human presence in the street. Be that in the 
form of pedestrians passing by, or children playing in the street, etc. It could be hypothesised 
that some home buyers prefer to see many people walking around the street, as well as 
children playing, as it gives a safe and friendly feel to the neighbourhood. Other home buyers 
may prefer quiet streets as they value privacy and seclusion. 
More realistic images. Although realism of photographs may not threaten the 
external validity of this experiment, it is could be useful to run an experiment that uses 
unedited photographs. It might be feasible to use images of streets with parked cars that are 
added and removed by the researchers themselves. The same could be done with trees, either 
through the use of potted trees, or by using streets were the felling or planting of trees is 
already planned, so as to create ‘before and after’ images. This would make the photographs 
more believable, but on the other hand, careful attention would need to paid towards making 
sure the photographs are taken from the exact same angle each time, and that the lighting is 
consistent for each photograph. 
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Practical Implications  
What price can we assign to street trees? It is clear that having trees in the street is 
preferred to having no trees, at least financially speaking. This study found that even having a 
modest number of trees in the street increased house price estimation by 5%, which is exactly 
as expected given Anderson and Cordell’s (1988) conclusion from a review of several studies 
that “An estimate of 5% as the average value that trees may add to a single-family residence is 
in line with research using both direct and statistical strategies for controlling comparability” 
(p. 163).   
Absolute value. In this experiment, having 25% tree cover increased the estimated 
value of each house by a mean of €9698. This is comparable to the findings by Donovan and 
Butry (2010) that street trees added on average “$8870 to the price of a house, which 
represents 3.0% of median sales price” (p. 81). Assuming there is just one tree for every three 
properties, each tree could add just under €30,000 of real estate value, according to the results 
of our experiment. Given all the other benefits mentioned earlier, homeowners clearly have 
plenty to gain from ensuring there are trees in their street and those questioning the value in 
planting trees by citing the planting and maintenance costs, such as the arborists mentioned in 
a Canadian news article by Javed (2010), are clearly to be doubted.  
Importance of trees in choosing a neighbourhood. Our findings tell us that 
participants were not only willing to pay more for residences that had trees in the street but 
that they also thought that the neighbourhood was more desirable when the street had trees. 
There is a plethora of possible explanations as to why this was the case, as was extensively 
discussed in the introduction. For example, the finding by Gilstad-Hayden et al. (2015) that 
greater tree canopy cover is associated with less violent and property crime both. In short, 
street trees are an easy way to increase the desirability of a neighbourhood. 
Who should pay for the trees? Another question that remains is who should foot the 
bill for the planting and maintenance of street trees?  Streets are typically public property so 
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presumably the funding would be from local government. Given the potential profit 
homeowners are set to gain from the planting of trees, it is vital that trees are planted in a fair 
way, so as to not favour any particular community. One proposal would be to raise the capital 
via property taxes. As this article, among other studies, estimate that street trees add around 
5% in terms of property value, the yearly tax expenditure on street trees would be a good 
investment, purely in personal financial terms, if the associated costs did not exceed the 
equivalent of 5% of annual rent per property. Quite interestingly, Pandit et al. (2013) found 
that trees that were on the property did not increase the sale price of a property, mostly 
because of the associated maintenance cost of trees, which the local government would 
normally bear if it were on the street.  On the other hand, Donovan and Butry (2010) found 
that in Portland, Oregon: “The city of Portland estimated the annual maintenance cost 
(Maintenance costs include planting and tree removal costs as well as traditional maintenance 
costs such as pruning and leaf removal) for Portland’s street trees to be $4.61 million, of 
which $3.33 million is borne by private landowners and the remaining $1.28 million by the 
city of Portland (Karps, 2007). Therefore, the benefit cost ratio of Portland’s street trees is 
almost 12–1” (p. 81). Furthermore, Soares et al. (2011) found that in Lisbon, “For every $1 
invested in tree management, residents received $4.48 in benefits” (p. 6). 
The financial calculations for every neighbourhood are likely to be different, but the 
literature clearly suggests that street trees are a wise investment, both in financial and non-
financial terms. 
Conclusion 
This study summarised the benefits of having more trees and fewer parked cars in 
residential streets and then investigated how respondents’ house price estimations, perceptions 
of crowdedness and neighbourhood appraisal would be influenced by these attributes. The 
presence of trees was found to significantly increase the house price estimation by 
approximately 5%, in line with previous research; whereas the number of parked cars did not.  
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 The number of parked cars did have a negative influence on affect towards a property 
and neighbourhood appraisal when the cars were overflowing; and perceptions of 
crowdedness when the street was full or overfull with parked cars. This study also found that 
high neighbourhood appraisal and lower perceptions of crowdedness both increase the house 
price estimation, affect towards a property, and the estimated household income. 
Neighbourhood appraisal could be a partial mediator on the effect of street tree density on 
house price estimations, as the data were consistent with this hypothesis. Data were also 
consistent with the hypotheses that neighbourhood appraisal and crowdedness are mediators 
between the effect of cars on property affect. 
In general, participants were found to prefer streets that had street trees and not an 
overflowing number of parked cars, which can be at least partially explained via the causal 
mechanism of increased neighbourhood appraisal and lower perceptions of crowdedness. 
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Footnotes 
     1
 Cars can have a profound effect on a prospective homebuyer. Homebuyers may, for 
example, make judgements about the neighbourhood based on the type of cars parked on the 
road. Bayley, Curtis, Lupton, and Wright (2004) found that individuals often evaluate a car by 
imagining what type of person the owner might be. So, looking at all the parked cars in a 
given street may give an impression to a potential homebuyer as to what kind of people the 
car owners are, and by extension, what kind of people live on that street. This could lead to an 
appraisal of the neighbourhood and consequently influence the prospective homebuyer’s 
decision. However, this study will focus more on the number of parked cars present on the 
street; but it is important to acknowledge that the experiment design should control the style 
of cars to keep them uniform, so as to reduce unexplained error in the analysis. 
     2The deviance, the -2 Restricted Log Likelihood (-2RLL) is a measure of lack of fit of the 
model on the data. So, the closer the deviance is to zero, the better the model fits with the 
data. It is not directly interpretable but it used for comparing different models’ fit with a 
certain data set. The -2RLL values for the Model 1 MLMs were -1166.52 when 
LogPriceMean was the dependent variable; 2938.32 for Property Affect; and -1264.85 for 
LogIncomeMean. As the authors did not use the deviance as different models were not 
compared, the -2RLL values for the other models were not reported. If the reader would like 
to know these figures, they would be advised to contact the author. 
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Appendix 
Estate Agents Interview Questions 
In order to investigate further how homebuyers react to trees and parked cars in the street, it 
can be fruitful to speak to players who are active in the industry. The following questions 
were compiled with the intention of interviewing estate agents in order for them to share their 
experience on the subject matter.  
Trees 
1. In your experience, to what extent do house-buyers care about the presence of trees in 
the streets in front of houses? 
2. Do you think it makes any subconscious difference to house buyers, in considering 
whether the neighbourhood is good or bad? 
3. Is there a number or density of trees that are ideal for house-buyers? 
4. Why do you think (or do not think) that house-buyers find trees in the streets 
important? 
5. How much more attractive does a house become if it has trees on the streets? (Imagine 
two equivalent houses – one with trees and one without) 
6. How much more money is a client willing to spend on a house if there are trees in the 
front? 
7. How important are trees for buyers compared with renters? 
8. Do you think certain types of people care more about trees than others? If yes, which 
types? (e.g. age, gender, cultural background, profession) 
9. As an estate agent, to what extent do you emphasise the presence of trees to potential 
house-buyers, if the house has them? 
10. Now that we have talked about trees so much, do you think you will put more notice 
into trees when selling a house? Or has your opinion or thoughts changed in any way? 
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Cars 
1.  In your experience, to what extent do house-buyers care about the presence of parked 
cars in front of houses? 
2. If at all, do the number of parked cars make more conscious or subconscious 
difference to house buyers? 
3. Is there a number or density of parked cars that are ideal for house-buyers? 
4. Why do you think (or do not think) that house-buyers find the number of parked cars 
in the streets important? 
5. How much are clients willing to pay for a house that has fewer parked cars on the 
street? 
6. Is there a difference in how renters and buyers view the presence of parked cars in the 
street? 
7. Are there certain groups/types of persons that focus on cars in the street more than 
others? 
8. As an estate agent, if you see that the street is very busy in terms of parked cars, do 
you try to move attention away from this? If you see that there is lots of space, do you 
try to emphasise this to the potential house buyer? 
9. What matters more to a house-buyer, how busy the road is in terms of passing traffic, 
or how busy the road is in terms of parked cars? 
10. How do house-buyers who do not own a car view this topic? Or is this only important 
to car-owners? 
11. Now that we have talked about parked cars so much, do you think you will put more 
notice into this detail when selling a house? Or has your opinion or thoughts changed 
in any way? 
 
